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Summerized analytical dats obtained by the Industriel Hygiene
Section dwring the months of October and November, 1947 is given.
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WATER SURVEY PROGRAM
- Qctbober and November, 1947

A total of 213 water semples were taken, The results are shown in
Teble I, ettached, |

All fluoride emalyses of the Clinch River effiuexrb from E-25 and
of the drinking water in the k-25 and K-27 areas gave analyses indicating
& fluoride content of no phygiolpgioal significance,

Uranium amlyses of sufficient sensitivity %o assure dstection of
‘urenyl salts in parts-per billion quantities were swecessfully made,
Statistical eon'br;:l studies of the analytical method and the stability of
‘such dilute uranium. g@lubic;ns in gla.ss_coxﬁ:ainers is currently in progress
‘and when ocompleted should be.of interest o others ooncerned with this
éroblém. Analy‘l':ic;a.l Tda:bei to é.gte inz’_iicate -bh?"c with the possible exceptiom
of Poplar f;z"égk, ‘iﬁnﬁeéj.'ate;y influent to K-25, the waterways and the K-25
and K-27 c\lrmlm.ng mtar have no measurable" uranium content, Slight uranium
contamination of Pop]'.'{a{: Creok ;nmggl_iatelf above an inlet northeast of K25
Bﬁild’ing x-éb%ia %@pe;rs 0 confirm informaticn that back-flow in the croek
may exist at times: ‘ S _

Descriptive identification of most of the drainage systems sampled

inolude identification of the main source of the water. Care should be

. used in interprebing the results, as in some.cases it 1s lknown that $he

water originates"i;l more than ane building or that the water from a given
building goes into two or more disposal lines. For purposes of simplifi.

cetion, only the main gource is identified.
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URINE ANALYSES

October and November, 1947

The resulbs of:‘ the sp_ec_:ial chemical prine analyses are sumariged in

Teble I1I, at‘ta_.chedou The results _mz_ujkgc'_i_wi'bh an ag‘t.:erisg_}}ave ‘been reviewed
with the Diviaion_ﬁegd or his_des_ignat_;ed fal‘l?en_mg‘!_;e. Corrective action has

| been or is being taken, as‘cirgmnstancgsﬂrequi;_'e.‘_

The need for obtaining alphe activity measurements on urine samples
of cerbain-sef}ecfed personnel was recognized in comection with both the
Health Physics and Industrial Evgien'ef Erograus, and lead to investigations
. of sultable preceq.u:_:’es“ by the Works Laboratory. A very ‘promising procedure |
was developed. agd,i_sizar’bing in December it is.plarmed that a limibed ;mmﬁer
of wrine .saz_ngles from the Dispenge};y:wi:ll ‘be alpha cowmted on-an exp;ri-
nental :basié.,‘ -Rput_i.ne alpha counE{.pg‘of urine gamples of selected person=
noel ;'v.s-antiéipa‘_bed‘_'a,s being possible early in 1948, VYhen en;'ichéd material
is present, &an;.mn_ analyses. of greater sensitivity than currently obtained
by chemical analysis will be possible, . When only normal material is .present,
-. the :chan_ﬁ.cal,q.nélygj.s. is more éey_si-#i;ve than the counbing metﬁod.

Anticipation of the need for urine analyses for beryllium has resulted
in investigations 't_)y the Research laboratory of possible suitable spectro-
graphic procedures. Preliminary data are enocouraging, and it is hoped to
have a suitg.ble sensitive and accui'a'be-'urin_e analysis procedure in the

near fubure.




The following uranium analyses wore obtained on tissue samples of a

fish from Clinch River at K-25

-Tissue

Gills
Bone
Fat
Heart

Muscle

Less than 0,05 miorograus

Less f;han 0?05 micrograms

Analysis
wranium per gram sample

uraniuwm per gram sample

Less ‘l_:han 0,05 microgram§ uraniuwn per gram sample

Less than 0,05 micrograns

Less than 0,05 mic:lograms

uranium per gram sample

uranium per gram sample
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AIR ANALYSES

October and November, 1947

The'results of analyses of air samples are sumarized in Table III,

attacheds Results marked with an asterisk indicato that steps are being

or have been ‘taken to aséure corrective actiox_x as necessarye

'.Npl'b included in the Table III tabulaticn, is & ;erieé of air analyses

run during electric welding, using an argon atmosphere, in an attempt to
identify an ebnormally ifribéting oonstituent in the welding smoke. Traces
of ph‘osgeﬁe were. found in the _sxﬁqke » but efforts to loocate the source of
rbhe_ phosgene or the phosgene~forming ehlorinated hﬁrogarbm Were unsuce
cessful,’ The condition has not recurred; hence fwurther investigation has

not been possible,

~lie
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TESTS OF THE EFFICIEI\ICY OF THE U.S. ARMY COMBAT HASK 155-11-7 o B=2 WHITIERITE

, GANISTER, AS PROTECTION AGAINST m H!DROLYSIL“ODUCTS OF UF'G

. _.,,"'/ . .

Repested fiftean minute exposure testa of twanty 5117 Cambat lask Be2
ﬂhitlerita__%niate_ﬁré to the hyﬂrply‘sis products of'uranium hexafliuoride, in
& 507 relative hﬁn;;ait} atmosphers, were cmtinued, with no evidence of
ufailure” from"exc.eséiye passage of UFG, U0aFp of EF through the em.iateréz
Due 'ho.evidénéa of' plzgging ef all of the 6a_nistera, these partiocular tests
wore discon‘binued Noyegzyer 261:11. _Flow resiéta.'n;e tests of ﬁﬂ:am of the
oanisters at a’ flaw ra'be of 85 li'bers of air per mimxba, fonm'lng the last
eo:posure, shewed they exqeedqd s imhes water pressm-e apeciﬁad by 'bhe ’
Bureau of mnes as 't;he maximmn permj.asible. ?he final presaure drop acroua

those canisters eg§ 85 n‘bers par mimzbe flor varied from 4 inohes of water
'bo 35 i.nohes gfnzga'ber. o _
4 Ta'ble A summarizes ‘the relaﬁmah!.p of 'hhe to"ual exposures erE’ tha )
oanistera 'bo date, ami ths final 85 nten per mimrba air flew reais%anee.
lgi_.nce the oaniai;era were given normal ool ori‘b hanﬂling between tosts,
rasulting 1n freeing partioles af Uozecaughh en ‘the filer aurfaoe, GOoTw _
relation 'ba'lm:en 'gg'yag. exposure and air flow resistance 13 net to be axpectad.‘
‘ The HF cenoen'bratims paseing through “tha canirbera during the to'ba.l
' ot‘ 175 dmmﬂa‘bive tea-ka var:ed from 0.0 .ppm -t:o 2.8 ppm, exoept for ma '
eazﬂ.ster, wh:.ch passed & single HF ooncen'kre.%ion of 4¢7 ppm, fellmd by
su‘baequezrb uancen‘aratiem of 1083 ‘Bhan 9.8 ppm. Thic “single iaoomi.a‘ben%

- rasult, althaugh \mexplained, isg no-b considered sigaifiea.n%.
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From & total of 175 uranimnvanalys?s’.of the effluent atmospheres, cnly
S@x analyses, repré}s?gt:}ng five canisters, were greater 'bhan. O.,Oz.nﬁ.lligre_.ms
uranium pexr oubic meter, Thess fi?e concentrations varied from 0,03 to 1.4
milligrams urenium per oubic meter, Three of these canisters showed passage
of less than 0,02 mi_.iliggmpg_uraniwn per c;zbic meter on subsequent testa.
Two of the ocanisters gave effluent gas analyses of 0,07 and 0,28 milligrams
uranium per eubic meber r_esgeci_:ivaiy, on-the last test, The six anaiyaes
of greater than Oooz‘m?lli-gr‘ams uranium per cubic meter probably resulted
from oonteminetion of the sample,

Gomple?b,e data and more detailed discussion of the series of canister

"tests will be included in a report to be issued upon completion of the worke

It appears reasonable to cenclude fram the present data, however, that this
cenlster gives very acceptable persomel protection against the hydrolysis

products of UFg in the comcentrabion range studied'.
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E-25 Plant
Medioal Department g
ABSTRACEN l

Qs

‘i_ﬁ‘bulér summaries of the industrigfhy 160 air sampling activities,
and the special chemical and phy urinaly performed during the month
of December, 19,7, are attached oo is included with respect to

the portions of the data indioffRre ¥ po y significant chemical atmos-
pheric contamination. Speo ent
on personnsl working in the 80 88

regard to the clinical findings
data, or involved in pa ' oc
tion is on record as %F the

ted with the air or urine analysis -
X

58, 18 not included, as such informa-
blished Medical Department reports.

’ " The air sathp B £ orté'he_rein were taken by ‘the Works Laboratory,

and the air and urii alysqg performed by the Works and Research Iaboratory

staffs, for which graleful Sxknowledgement is made. ' .
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- : ' ‘ ' TRESTRICTED ——
TABIE 1

INDUSTRIAL HYGIENE AIR SAMPLING

" TECEMBER, 1947

Air Samples for Uranium Analyses

Total number of samples
Bumber of samples containing ©0.00 mg.U/cubic meter
Number of samples containing greater than 0.15 mg.
U/cubic meter
‘#'Both of these samples were taken in room 21,
. Building K-100L4-D approximately 30 mimutes
; .. after a UFg leak-had ocourred on December 30, 1947.

I

Air Samples for Mercury Anelyses

TYotel number of -samples

Fumber of samples contair ing less than 0.1 mg. Hg./
-cubic moter

Humber of samples-containing 0.1 mg. Hg/ cubic meter,

or greater
/% Five of these samples were taken on ‘December 2,

“-1947 in room 63, E-100L-A. A mercury spill had
occurred the preceding dey. Clean up efforts

were being mde, One of these analyses represented
aimosphere in & mercury -storage area, room 72, K-100l-A.
Four were obtained in room 215N, K-1l01.

Alr Samples for Trichlorethylene Analyses

Tobal number. of -samples

L ' . Number of samples containing less than 200 PP

- Num'ber of ssmples containing 200 ppm or greater

“# Those analyses were obtained at working positions

- around the K~1401 Building Cleaning Area
degreasing tank and Pump Shop degreaser.
Exposure. time of any one man is limited and
intermittent, henoce the data is not considered
indicative of any significant exposure.

Air -Saniplés “for Diief .Counts

Total number of samples
Number -of samples containing less then 5 MPPCF
Number of samples containing greater than 5 MPPCF
C ' : o *For ‘experimental purposes, this semple was -
S - - taken in the K~1069 Sand Blasting Shep,
C » immediately following a blesting operation. .
Protective equipment is worm by personnel
doing sand bla sting.
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Air Samples for Nitrous Fume Analyses

-Toi;a.i number of samples
Number of samples containing less than 10 PPM
. Number of samples contaiming 10 PPM or greater

* These analyses were mede in the K-1303 Building
while operation of a nitrie acid decontamination
process was in progress, A report of this instance’
has been issued by the Safety and Inspection Division.
Recognition of the possible hazard by the operations
personnel, prompt evaluation of the extent of
contamination .of the atmosphers. .by the air analyses,
and immediate medical treatment of the exposed personnel,
very likely avoided \vhat might reedily have been a

gserious accident.

Air Samples for Ammonia Analyses

‘Total number of samples
Number of samples containing less than 10 PPM

Air Samples for Phosgene Analyses

fétal number of samples
Kumber of samples in which no phosgene found
*. 353 of these represent atmosphere samples
" from inside chlorine type storage cylinders,
one shipment of which was received containing
restdual phosgene in a few cylinders,,

Air Salnples for E drogen Sulfide Analyses

“Total number of samples
Number of samples containing 0.0% Hy8

Air Samples for Gadmium Analyses

Total number of . samples
Humber of samples containing less than 0.1 ng.
Gd./cubic meter

Air-Samples for Hydrogen Chloride Analyses

To‘ba.l number of samples
Rumber. of samples containing less than 10 PPM

Air Semples for Beryllium Analyses

Total mmber of semples

Kumber of samples containing 0.00 mg. Be./cubic meter

Discussiona .

36w
346

It is to be noted that air analyses for beryllium are includsed, for

‘the first time, as one of the services which are available to the planto

équ . 'y
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) Six air analyses for mercury, not included in the above tabulation,
were made to study the mercury vapor concentrations in the exheusts of vacuum
cleaners used to clean up mercury spills. A mercury analysis on the dust
scraped from one of these vacuum cleaners was also performed. This information
is being assenbled by the Safety and Inspection Division.

A water-zoluble fluoride analysis made on a leak detector probe confirmed
& preliminary diagnosis of. a hydrogen fluoride burn.

The following analyses were made at the site of the F-01 Building at
the request -of the Atomic Energy Commission. The results are not included in
the above data tabulation.

_Air samples for fluoride analyses
- Air samples for urarium analyses
Cement samples for uranium analyses
Cement samples for alpha activity
. ¥ipe tests for fluoride
, Wipe tests for uranium

Do mm




L et -

Uranium 'Analyse 8

K

“5a
.

IRBIE IT
SPECIAL CHEMICAL ARD PEYSIG&LURINE AFALYSES

DECEMBER, 19L7

“To}sl number of samples
Kumber of samples containing 0,00 mg. U/liter
" Number of samples containing greater than 0,00 mg.
U/1iter
*,Ac'bion to assure no further exposure of this
patient has been taken,

i(éi;cury An'alyaes

Total nunber of samples
Number of samples containing 0.0 mg. Hg./liter
Fumber of samples containing 0.1 and 0.2 mg. Hg./liter
'» Corrective action has been and is being taken by
. #he supervisors concerned with follow up by the
Safety and Inspection Division,

Fluoride Aml&ses

Tot&l number of samples
Num'ber of samples conteining 0.3 to 0.6 mg. F/liter

'Alghe. Count

' Total nnmber of samples -
Number of samples below "tolerance"
Ruxber of samples above "tolerance®
,Action %o assure no further exposure of this
- patient has been taken. The_ ”tolerence" level
for alpha activity in the urine specimens is
based upon the best present knowledge. As larger
nuzbers of specimens are counted in the future,
correlation with other clinical findings may be -
‘possible and will be .included in the established
Medieal Dspartment reports.

'Disense'ion:

'Ai're.ngemants are in progress in cooperation with the Radiation
Hagards Department, Health Physics Section, for increasing the number of
aelected ‘personnel upon whom urinary elpha counting will bs performed at

195
194

T1a

6

= pAn

periodio intervals, Representative persomnsl from plant ereas where enriched

mteriel is regularly handled are to be included in this study.
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be possible.

b=
y 3
o7 '.Staf'ting in Januery, 1948, inclusion of urine analyses for beryllium

in the medical examination of personnel working with beryllium compounds will
However, at present, it is not anticipated that eny appreciable

Qlumo of beryllium compgunds will be handled in the K-25 or K-27 Plants,
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Appendix (Item 2} Industrial Hygiene Section
to Report of Health
. Physios Actitvities N. Ho Ketoham

for December, 10L7

go B. Olszewski

1.3 Mask Testing 0. B. Young T

\ Puring the month of December, five M5-11-7 canisters were exposed to the
hydrolysis products of uranium hexafluoride. These canisters were exposed
continuously until they either plugged qr passed uranium, During exposure
samples of the influent and effluent atmospheres were taken at thirty-mimite
intefvals. All of these samples were analyzed for uranium and the samples of

$he effluent atmosphere were also analyzed for fluoride. Thé pressure drop
across the ocanisters was also recorded at frequent intervals.

‘- fables 2 through 5 summrize the results obtained on the canisters tested.
Each table represents a different canister. The canister represented in Table

7. is the only one which passed uranium, but here hydrogen fluoride was also

passed: Since the hydrogen fluoride concentration is approximately 50 times
higher than the theoretical, it is evident that the uranium hexafluoride saturator
contained either water or free hydrogén Ilioride and the last four results obtdained
in Téble 3 ‘should be discarded.’ The same impurity was-also evident in Table L.’
Tablés 'l and 5 gave results which were expected. From the data obtained in thesse
t68ts it can be assumed that the M5-11-7 canisters will stop the hydrolysis pro-
duete of uranium héxafluoride for .fairly long periods of tims, it they will not
stop hydrogen fluoride when it.is present in high concentrations.

“Results have also been obtained from the analysis of the material in the 4 -~
twenty canisters which were given 15-minute exposures. These results show that
all the ureiium is retained by the paper filter while the fluoride is distributed
throughout the canister.

Tests are being contimued and in the very near future tests will be made
to find whether the M5-11-7 canister will pass any radiation.
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TABLE I

o © Gonc. of the In- U Conc. of the Ef- Fluoride Conc. Bf- Pressure Drop in
4posure Time fluent Atmosphere fluent Atmosphers  fluent Atmopshere  Inches of Water

in Minutes mg / cu meter mg / ocu meter PP Colum
10 €5 0.0 0.07 3,00
50 65 0.0 0.02 3,60
90 75 0.0 0.18 L.00
130 67 0.0 0.09 5.00
170° 67 0.0 0.11 8.00
2104 70 0.0 0.20 11.00
250 67 0.0 0.19 13,00
290 8l 0.0 0,05 16.00
TABLE 2
10 L.2 0.0 0.09 2,00
50 1.0 0.0 0.09 : 2.60
151 2.0 . 0.0 0,03 2,60
TABLE 3
30 - 350 0.0 2.8 3,00
70 - 350 0.0 Oo& 3020
110 - 16k 0.0 0.70 3.80
150 322 . 0.0 79.2 L.00
190 252 0.0 37hL. L..00
230 ' 322 0.0 2810, L.00
270 70 1.75 1134, L.00
310 63 3.5 3922, L.00
TABLE L
10 105 » 0.0 0.88 2.0
60 105 4 0.0 * 0.33 2.0
100 10504 0.0 0.9 3.00
1o 98 0.0 0.35 3,00
180 98 - 7.0 1.3 3,00
220 L.6 0.0 150, 3,00
260 Li.6 ) 0.0 ) 1794, 3,40
300 L.6 0.0 296k, L.oo
340 L.6 0.0 2886, L.60
380 L6 0.0 3588. 1,.80
Li2o 3.5 0.0 2652, 5.00
1460 3.5 0.0 1503.8 6,00
500 - 3.8 0.0 1810.8 7.00
5lo 305 0.0 1899.3 7+20
580 3.5 0.0 2030.0 9.00
620 3.8 0.0 2083.0 9.20
660 5.2 0.0 226,14 14.0
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